█ INTRODUCTION E valuation of comatose patients in intensive care units is an important issue for neurosurgeons (3) . However, there is no objective value such as body temperature or blood pressure to evaluate intensive care unit comatose patients, and therefore different scales are used (10) . One of these scales is Glasgow Coma Score (GCS), which is known worldwide and commonly used to predict the level of, consciousness, mortality and morbidity (4, 9, 10, 13) . Even Different scoring systems have therefore been developed to evaluate patients in time (3, 9) . One of these scores is the Full Outline of Unresponsiveness (FOUR) Score that was developed by Wijdicks et al. in 2005 (3,4,9,13,16) . There are 4 headers (eye response, motor response, brainstem reflexes, respiration) and scores from 0 to 4, to evaluate patients with FOUR which was recommended by the European Society of Intensive Care Medicine (ESICM) (3, 4, 9, 13) . Therefore using the FOUR score ensures that brainstem reflexes, respiration pattern and verbal response that are supplementary data for patient evaluation, absent in GCS, can be used (3, 4, 9) . The FOUR score has advantages and still investigated by different countries and clinics (10) . In some studies, there was no sample calculation for comparing GCS and FOUR, no surveys for GCS and FOUR at the same time, studies reported just for the first 24 hours and only traumatic brain injury patients or intubated patients had been included (1, 4, 9, 10, 14) . There is no survey that includes all cases such as brain tumor patients or head trauma patients and lasts longer than one day. Therefore, our aim was to assess the effectiveness of using GCS and FOUR by nurses on the follow-up and evaluation of patients who are admitted to the intensive care unit because of brain tumor or head trauma, in this study.
█ MATERIAL and METHODS

Study Design and Samples
This single center, prospective, cross-sectional study was performed between July 2012 and July 2013. Sample size was determined as 47 patients (a=0.05, power= 0.95, kappa= 0.9). The correlation coefficient less than 0.5 was accepted as weak.
Inclusion criteria:
Being older than 18 years, being admitted to intensive care unit because of brain tumor or head trauma.
Exclusion criteria: Being younger than 18 years, death within the first 24 hours.
Data Collection
The total form of demographic data that was developed by researchers, Karnofsky Performance Scale, Acute Physiology and Chronic Health Evaluation II (APACHE II) score, GCS and FOUR score were used in order to collect data. We evaluated patients admitted to the neurosurgical intensive care unit due to brain tumor or head trauma, and used the Karnofsky Performance Scale for functionality, APACHE II score for mortality, and FOUR and GCS for consciousness and coma level. We used GCS and FOUR on patients until discharge from the intensive care unit, twice a day, in the morning and evening, every day. FOUR and GCS assessments have been independently performed by responsible researchers and intensive care unit nurses.
Ethical Considerations
Initially, the ethical approval was obtained from the local ethical committee of our institution and written permission for this study was obtained from the department of neurosurgery (246-12/1539-546). All patient relatives and nurses were informed about this study, and written permission was obtained for inclusion in this study.
Data Analysis
The SPSS for Windows Ver. 15 █ RESULTS Twenty (42.5%) of the 47 patients were female, 27 (57.5%) patients were male. The mean age of patients was 46.68±20.40 years in this study. Minimum length of stay in the intensive care unit was 1 day and the maximum was 7 days. Most of the patients (60.5%) stayed in the intensive care unit because of an intracranial mass lesion. In the follow-up period, 6 patients received mechanical ventilation support, 34 patients were operated and 2 patients had complications. Mean Karnofsky score of the patients was 63.16±27.42 at admission and 88.86±19.82 at discharge. Minimum APACHE II score was 2, maximum score was 38 and minimum estimated death rate was 3.30%, maximum was 88.40% for APACHE.
Coefficient of concordance was above 0.810 and correlation was above 0.837 between GCS and FOUR score evaluation results of nurses in every shift. Correlation of two different evaluation at every shift for GCS was 0.887, and for FOUR it was 0.827 and above. Cronbach alpha coefficient was 0.940 for GCS, and 0.905 and above for FOUR.
Correlation between Karnofsky score and FOUR mean score of patients at admission to intensive care unit was 0.718, and correlation between mean GCS was 0.771. Correlation between Karnofsky score and FOUR mean score of patients at discharge from intensive care unit was 0.734, and correlation between mean GCS was 0.709. Correlation between APACHE II score and FOUR-GCS scores relationship was 0.851 for FOUR and 0.853 for GCS.
█ DISCUSSION
Consciousness evaluation is the basic and important part of the neurological examination (1, 5, 15) . Grading the level of consciousness makes communication between medical staff more powerful and effective (10, 15) . GCS and FOUR score are the most common used scales for this purpose (1, 5, 14) .
Verbal response of GCS cannot be evaluated on intubated, sedated and mechanical ventilation-supported patients (1, 8, 14) . Also other parameters like brainstem reflexes and respiration pattern cannot be evaluated by GCS (8) . These unavailabilities may cause wrong decisions about evaluating the consciousness state, comatose level and mortality (1, 14) . Neurological progress and evaluation can be done easier with the FOUR score that has been developed because of the disadvantages of GCS and more accurate decisions can be made (1, 8, 14, 15) . In this study, where GCS and FOUR scores have been compared in brain tumor or head trauma patients at the intensive care unit, we found that the FOUR score is as effective and trustworthy as GCS. Other reports also reveal the same thing as our study (1, 4, (7) (8) (9) 13) .
FOUR and GCS scores have been found highly interclass correlation coefficient between practitioners. These were done by nurses twice a day. Also correlation for both scales was quite strong. Other studies have stated that coefficient of concordance and correlation between practitioners were high as in our work (5, 7, 9, 10, (12) (13) (14) . This conclusion is thought to be helpful for decreasing mistakes when evaluating intensive care unit patients and a more accurate evaluation can be made.
Scoring systems are frequently used to predict mortality by evaluating the severity of disease in intensive care units (1, 11) . GCS is one of the most commonly used scales for this reason (1, 14) . Other than GCS, Karnofsky Performance Scale (KPS) and APACHE II are used strengthen the prediction for intensive care unit patients (11, 14) . Therefore, patient mortality rates and functionality were evaluated in our study, to evaluate accuracy of GCS and FOUR regarding mortality prediction. Evaluation results showed that concordance between FOUR, GCS and APACHE II, KPS was high. This finding shows that FOUR is as effective as GCS to predict mortality rate in intensive care unit patients. Other authors revealed that the concordance between FOUR and GCS is high to predict mortality rates, as in our study (1, 2, 4, 5, 10, 12) .
There are some limitations of our study. One of the most important limitations is that it was done at one center and a single intensive care unit. We used one center and one intensive care unit because the FOUR score is not as widely used as GCS and patient follow-up must be done regularly. It is thought that including several centers and different intensive care units will provide more accurate findings. Another limitation of the study is that only nurses were evaluated. If physicians who work in different clinics and different intensive care units are included at other studies, more definitive conclusions can be reached and awareness of FOUR can be increased.
█ CONCLUSION
Nowadays, there is an argument suggesting that GCS is not trustworthy to assess consciousness of the intensive care unit patients, especially mechanical ventilation-supported patients. The inability to assess the patient's verbal response, brainstem reflexes and respiration pattern causes the GCS score to decrease. This situation results in misinterpretation of the patient. Despite all disadvantages, GCS is affirmed as the gold standard for evaluating the consciousness and comatose level of patients. The FOUR score has been developed alternatively and our findings suggest that it is highly reliable and easy to practice. Especially if there is no verbal response as in intubated, sedated or delirium patients, FOUR provides reliable information about the neurological conditions of these patients. Our study showed that the FOUR score can be safely determined by different practitioners. For this reason, we suggest that, the FOUR score is safer and more appropriate in patients with verbal non-response and altered respiration pattern.
